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Background: Immune checkpoint inhibitors (ICIs) are increasingly being used for the treatment of
upper gastrointestinal cancers [esophageal cancer and gastric cancer (GC)]. They cause imbalances in
immunological tolerance, resulting in immune-related adverse events (irAEs). Although irAEs have been
reported to be associated with the efficacy of ICIs in some cancers, the relationship between irAEs and
prognosis of upper gastrointestinal cancers remains unknown. This study aimed to investigate the prognostic
impact of irAEs in patients with advanced or recurrent upper gastrointestinal cancer treated with nivolumab.
Methods: We retrospectively divided the patients (n=96) who received nivolumab into two groups: the
irAEs group (n=41) and non-irAEs group (n=55), according to the Common Terminology Criteria for
Adverse Events ver. 5.0.

Results: irAEs were significantly associated with good performance status and high serum albumin levels (all
P<0.05). The irAEs group had a significantly longer overall survival (OS) than the non-irAEs group [log-rank
P=0.003; univariate hazard ratio (HR) =0.36, 95% confidence interval (CI) =0.21-0.65, P<0.01; multivariate
HR =0.47, 95% CI =0.26-0.88, P=0.018]. Importantly, in both esophageal cancer and GC, the irAEs group
experienced favorable clinical outcomes compared with the non-irAEs group. In the multivariate analysis,
male sex (P<0.01), presence of irAEs (P=0.018), and good pretreatment performance status (P<0.01) were
independent prognostic factors.

Conclusions: Among patients with upper gastrointestinal cancer treated with nivolumab, the prognosis
of patients who developed irAEs was better than that of patients who did not develop irAEs. Long-term

continuation of nivolumab by early detection of irAEs and an appropriate response to irAEs are important.
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Introduction

Upper gastrointestinal tract (GI'T) malignancies include
cancers of the esophagus, gastroesophageal junction (GE)),
and stomach. Gastric and GEJ cancers are the fifth most
common cancers and sixth leading cause of cancer-related
deaths globally (1). A large proportion of patients with
esophageal squamous cell carcinoma (ESCC) and gastric
cancer (GC) is registered in East Asian countries, including
Japan. Platinum-based doublet systemic chemotherapy is
the standard treatment for advanced recurrent esophageal
cancer and GC (2).

Recent advances in immune checkpoint inhibitors (ICIs)
have improved treatment outcomes in several cancers,
including upper GIT cancers. According to recent clinical
trials, monoclonal antibodies targeting programmed cell
death protein 1, such as nivolumab and pembrolizumab, have
been approved for the treatment of unresectable, advanced,
or recurrent ESCC and GC; compared with conventional
cytotoxic chemotherapy, these drugs have been shown to
increase survival (3,4). In Japan, nivolumab was approved as
the third-line or later-line treatment option for unresectable,
advanced, or recurrent GC in November 2017. Most
recently, following the results of the CheckMate 649 and
ATTRACTION-4 trials, nivolumab has been approved as the
first-line treatment option for advanced or recurrent GC (4,5).
Regarding the treatment of advanced or recurrent esophageal
cancer, nivolumab is the approved second-line treatment
for advanced or recurrent esophageal cancer since February
2020, following the results of the ATTRACTION-3 trial (6);
meanwhile, pembrolizumab is the approved first-line
treatment since November 2021, following the findings of
the KEYNOTE-590 trial (7).

ICIs, such as nivolumab, cause imbalances in
immunological tolerance, resulting in inflammatory side
effects called immune-related adverse events (irAEs) (8).
The development of irAEs is associated with survival in
melanoma and non-small cell lung cancer, suggesting that
early development of irAEs may predict better outcomes
with ICIs and that prompt management of irAEs may
prolong treatment duration and maximize the therapeutic
effect of ICIs (9). Although several reports have shown that
the occurrence of irAEs is associated with the prognosis
of advanced GC treated with ICIs (10-13), there are few
reports on advanced esophageal cancer and, therefore,
there are insufficient data in this regard (2,8,10-13). This
study aimed to investigate the prognostic impact of irAEs
in patients with advanced or recurrent upper GIT cancer
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treated with nivolumab. We present the following article in
accordance with the STROBE reporting checklist (available
at https://jgo.amegroups.com/article/view/10.21037/jgo-
22-281/rc).

Methods
Patients

A total of 96 patients with advanced or recurrent upper GIT
cancer, who were treated with nivolumab at Kumamoto
University Hospital were enrolled in this study. In our hospital,
nivolumab was authorized for the treatment of patients with
GC and ESCC in November 2017 and July 2018, respectively.
Patients were observed at 1-3-month intervals until death or
October 31, 2021, whichever came first.

Procedure

Nivolumab was administered intravenously at a dose of
240 mg once every 2 weeks or 480 mg once every 4 weeks.
Treatment efficacy was assessed using the Response
Evaluation Criteria in Solid Tumors (RECIST), version
1.1. Treatment was administered until progressive disease
was achieved or until the patient was deemed intolerant
due to toxicity (14). Computed tomography was performed
2 to 3 months after treatment initiation or obvious disease
progression; these images were used for the assessment of
tumor activity according to the RECIST criteria. Adverse
events were assessed from the treatment period to 1 month
after the last dose or until the start of the next treatment
according to the National Cancer Institute Common
Terminology Criteria for Adverse Event, version 5.0 (15).
At Kumamoto University Hospital, a cross-departmental
immune-related adverse event control team (iIREACT)
was established to diagnose and to treat irAEs as early as
possible. IrAEs are diagnosed mainly by the physician in
charge; however, doctors, nurses, pharmacists, and other
members of the team can also make a diagnosis. Because
irAE is difficult to diagnose at an early stage and this is a
retrospective study based on medical records, the type and
definition of irAE was determined in this study by referring
to previous papers on ICI treatments (4-7).

Statistical analyses

All statistical analyses were carried out using JMP version

14.2.0 software (SAS Institute, Cary, NC, USA). All P values
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were two-sided. We used fisher’s exact test and Chi-square
test for categorical data and the #-test for quantitative
data. Survival-time distribution in the survival analysis was
assessed by the Kaplan-Meier method using log-rank tests.
A Cox model was used for the univariate and multivariate
analyses, as well as for the estimation of hazard ratios (HRs).
A P value of <0.05 was considered as statistically significant.

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by Medical Ethics Review Committee of
Kumamoto University Hospital (No. 1909). The patients’
personal information was anonymized and informed
consent was obtained from all participants.

Results
Patient characteristics

The characteristics of the participants are shown in Table 1.
Ninety-six patients were included in this study: 35 (36.5%)
with GC, include 10 (10.4%) with GE]J cancer, and 61
(63.5%) with esophageal cancer [squamous cell carcinoma
(56, 58.3%), adenocarcinoma (1, 1.0%), and basaloid and

Table 1 Clinicopathological characteristics
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carcinosarcoma (4, 4.2%)]. Nivolumab was used as second-
line therapy in 35 (36.5%) patients, while third-line or later-
line therapy was used for the remaining 61 (63.5%) patients.
Second-line treatment was used mostly for esophageal
cancer cases (31, 51.0%), while third-line therapy was used
mostly for GC (28, 80%). Of all the patients, 41 (42.7%)
experienced irAEs; irAE-related details are shown in 7Tible 2.
The commonest irAE was fatigue, followed by skin
rashes and decreased appetite. Four patients had Grade 3
irAEs—severe disease. No life-threatening adverse events
of Grade 4 or higher were observed. Patients with irAEs
had a significantly better Eastern Cooperative Oncology
Group performance status (ECOG PS) (P=0.01) and
were administered nivolumab more than those without
irAEs (P=0.003). IrAEs were unrelated to age, sex, tumor
location, first treatment, tumor histology, number of organ
metastases, site of metastasis, and therapy after nivolumab
administration. The risk factors for irAEs included good
ECOG PS (P=0.0003) and high albumin level (P=0.0077)
(Figure 1). Paradoxically, irAEs were less likely to occur in
patients with a poor general health or nutritional status.

Of the 96 patients, 14 were aged above 75 years. Notably,
the oldest patient was aged 89 years (range, 34-89 years).
The frequency of irAEs and number of times nivolumab was
administered were not different between the elderly (75)

Characteristic All patients irAE (-) iIrAE (+) P value
Total 96 55 (567.3%) 41 (42.7%)
Age (years), mean + SD 64+10.8 66+12.0 62+9.1 0.82
Sex, n (%) 0.27
Male 72 (75.0) 39 (70.9) 33 (80.5)
Female 24 (25.0) 16 (29.1) 8(19.5)
ECOG PS, n (%) 0.01
<1 79 (82.3) 40 (72.7) 39 (95.1)
>2 17 (17.7) 15 (27.3) 2 (4.9)
Body mass index (kg/m?), mean = SD 19.2+2.9 18.8+2.9 19.7+3.0 0.15
Tumor location, n (%) 0.34
Esophagus 60 (62.5) 31 (56.4) 29 (70.7)
Esophagogastric junction 11 (11.5) 7(12.7) 4 (9.8)
Stomach 25 (26.0) 17 (30.9) 8 (19.5)

Table 1 (continued)
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Table 1 (continued)
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Characteristic All patients iIrAE (-) iIrAE (+) P value
First treatment, n (%) 0.86
Surgery 41 (42.7) 24 (43.6) 17 (41.5)
Chemotherapy 37 (38.5) 20 (36.4) 17 (41.5)
Chemoradiation therapy 18 (18.8) 11 (20.0) 7(17.0
Histology, n (%) 0.35
Squamous cell carcinoma 56 (58.3) 29 (52.7) 27 (65.9)
Adenocarcinoma 36 (37.5) 24 (43.6) 12 (29.3)
Others 44.2) 2(3.7) 2(4.8)
Number of organs with metastases, n (%) 0.48
<1 57 (569.4) 31 (56.4) 26 (63.4)
>2 39 (40.6) 24 (43.6) 15 (36.6)
Site of metastases, n (%)
Lymph node 51 (53.1) 26 (47.3) 25 (60.9) 0.18
Peritoneum/pleural 26 (27.1) 16 (29.1) 10 (24.4) 0.60
Lung 21 (21.9) 14 (25.5) 7(17.1) 0.32
Liver 24 (25.0) 16 (29.1) 8 (19.5) 0.28
Bone 7 (7.3) 5(9.1) 2 (4.9) 0.43
Therapy line, n (%) 0.42
2nd 35 (36.5) 19 (34.6) 16 (39.0)
3rd 49 (51.0) 31 (56.4) 18 (43.9)
>4th 12 (12.5) 5(9.1) 7(17.1)
Number of administrations, n (%) 0.003
<4 54 (56.3) 38 (69.1) 16 (39.0)
>5 42 (43.7) 17 (30.9) 25 (61.0)
After nivolumab therapy, n (%) 0.35
Yes 28 (29.2) 14 (25.5) 14 (34.2)
No 68 (70.8) 41 (74.5) 27 (65.8)

irAE, immune-related adverse event; ECOG PS, Eastern Cooperative Oncology Group performance status; SD, standard deviation.

and non-elderly (<74) groups. These results indicate that
nivolumab can be administered safely to elderly patients in
clinical practice (Figure 1).

Therapeutic effect

The best overall response (BOR) is shown in Table 3.
Of all the patients, 11 (11.5%) and 20 (20.8%) achieved

© Journal of Gastrointestinal Oncology. All rights reserved.

partial response and stable disease, respectively. None of
the patients achieved complete response to nivolumab.
The BOR rates were compared between patients with and
without irAEs; this comparison excluded 4 (4.2%) patients
with unevaluable tumor responses. Patients with irAEs
(n=41) had a significantly better BOR than those without
irAEs (n=55) (P=0.014). Overall, the response rate (RR)
was 11.5%, and the disease control rate (DCR) was 34.4%
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Table 2 Immune-related adverse events according to category and grade
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Category Total (n=96) (%) Grade 1-2 (%) Grade 3-4 (%)
Any 41 (42.7) 37 (38.5) 4(4.2)
Pneumonitis 1(1.0) 1(1.0) 0(0.0)
Endocrine
Thyroiditis/hypothyroidism 4(4.2) 4(4.2) 0(0.0)
Hypoadrenalism 5(5.2) 3(3.1) 2(2.1)
Hypopituitarism 1(1.0) 1(1.0) 0(0.0)
Type 1 diabetes 1(1.0 0(0.0) 1(1.0)
Gastrointestinal
Diarrhea/colitis 4 (4.2) 3(3.1) 1(1.0
Dysgeusia 2 (2.1) 2(.1) 0(0.0)
Stomatitis 3(3.1) 3(3.1) 0 (0.0
Rash 9(9.4) 9(9.4) 0(0.0)
Fatigue 14 (14.7) 14 (14.7) 0(0.0)
Decreased appetite 8 (8.4) 8 (8.4) 0(0.0)
Renal dysfunction 2@2.1) 2@2.1) 0(0.0)
Liver dysfunction 2(2.1) 2(2.1) 0(0.0)
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Figure 1 Factors involved in the development of irAE (A: ECOG PS, B: Albumin). Number of nivolumab administrations (C) and incidence

of irAEs by age (D: <74 vs. >75 years). Comparisons were made using the 7-test. —, without irAE; +, with irAE. irAE, immune-related adverse

event; ECOG PS, Eastern Cooperative Oncology Group performance status.
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Table 3 Best overall response and therapeutic effect of Nivolumab

Hara et al. irAEs and prognosis in upper gastrointestinal cancers

Effectiveness evaluation Classification N=96 iIrAE (-) iIrAE (+) P value
Partial response 11 (11.5%) 3 8 0.014
Stable disease 20 (20.8%) 9 11

Progressive disease 59 (+pseudo PD 2) 41 (+pseudo PD 1) 18 (+pseudo PD 1)

Not evaluable 2 2

First CT judgment PR:SD:PD [pseudo PD]:NE 11:20:59 [2]:4

Response rate CR + PR 11 (11.5%) 3 8 0.032
Disease control rate CR + PR + SD (pseudo PD) 33 (34.4%) 12 21 0.003

CT, computed tomography; PR, partial response; SD, stable disease; PD, progressive disease; CR, complete response; NE, not evaluable.
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Figure 2 Kaplan-Meier curves for overall survival (A) and progression-free survival (B) in all patients.

(1able 3). The RR and DCR results were better in patients
with irAEs.

Relationship between irAEs and overall survival (OS) and
progression free survival (PFS)

The Kaplan-Meier curves for OS and PFS of all the
96 patients according to the incidence of irAEs are shown
in Figure 2. Patients with irAEs (n=41) had a significantly
better OS than those without irAEs (n=55, log-rank
P=0.003). Subgroup analyses revealed that patients with
GC and irAEs (n=12) had a significantly better OS and PFS
than those without irAEs (n=23; Figure 34, OS: log-rank
P=0.028; Figure 3B, PFS: log-rank P=0.042). In esophageal
cancer, OS and PFS were significantly better in those with
irAEs (n=29) (Figure 3C, OS: log-rank P=0.029; Figure 3D,
PFS: log-rank P=0.010).

© Journal of Gastrointestinal Oncology. All rights reserved.

Prognostic factors and irAE occurrence

The univariate analysis revealed that female sex,
adenocarcinoma, body mass index <18.5 kg/m’, ECOG PS
score >2, and absence of irAEs were clinically important
factors affecting the OS of patients with upper GIT cancer
treated with nivolumab. In the multivariate analysis, male
sex [HR =0.43, 95% confidence interval (CI) =0.23-0.79,
P=0.007] and presence of an irAE (HR =0.47; 95% CI
=0.26-0.88; P=0.018) were good prognostic factors. An
ECOG PS score 22 (HR =4.51; 95% CI =2.08-9.73;
P<0.001) was identified as an independent poor prognostic
factor (Table 4).

Discussion

ICIs have become an extremely important treatment option
for upper GIT cancers. Moreover, the management of
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Figure 3 Kaplan-Meier curves for overall survival (A) and progression-free survival (B) in patients with gastric cancer, as well as overall

survival (C) and progression-free survival (D) in patients with esophageal cancer.

Table 4 Results of univariate and multivariate analyses showing factors affecting the overall survival

Univariate analysis Multivariate analysis

Variables

HR 95% ClI P value HR 95% ClI P value
Age (=70/<70 years) 1.22 0.69-2.14 0.50 - - -
Sex (male/female) 0.41 0.24-0.73 <0.01 0.43 0.23-0.79 0.007
Histology (SCC/adeno) 0.58 0.34-0.97 0.03 0.71 0.40-1.28 0.26
Number of meta (=2/<1) 1.41 0.84-2.34 0.18 - - -
irAE (+/-) 0.36 0.21-0.65 <0.01 0.47 0.26-0.88 0.018
BMI (=18.5/<18.5 kg/m?) 0.44 0.26-0.77 <0.01 0.56 0.30-1.05 0.71
ECOG PS (=2/<1) 5.68 2.95-10.9 <0.01 4.51 2.08-9.73 <0.001

SCC/adeno, squamous cell carcinoma/adenocarcinoma; irAE, immune-related adverse event; BMI, body mass index; ECOG PS, Eastern
Cooperative Oncology Group performance status.

associated irAEs has become clinically important. Although small cell lung cancer and melanoma, the relationship
it has been reported that patients with irAEs have a better between irAEs and treatment response in upper GIT cancer
prognosis in various carcinomas (13-17), for example non- remains unclear. In this study of 96 upper GIT cancer cases,
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we found that the prognosis of both esophageal cancer and
GC was better in patients with irAEs than in those without.
We also showed that irAEs are less likely to occur in
patients with a poor general health or nutritional status and
that nivolumab can be safely administered to patients aged
above 75 years.

Some studies have focused on the relationship between
irAEs and clinical outcomes in patients with upper GIT
cancer. In these studies, patients with GC who developed
irAEs had a good prognosis. However, the sample size in
most of these studies was less than 70. Satoh ez 4/. in the
ATTRACTION-1/ONO-4538-07 trial reported that
patients with selected adverse events tended to have a better
OS than those without (13). However, the relationship
between irAEs and prognosis in clinical practice, rather
than in clinical trials, has not been clarified.

In this study, we found only four cases of severe irAEs
of Grade 3 or higher. The number of severe irAEs was
significantly smaller than that in previous reports, such
as ATTRACTION-2 and ATTRACTION-3 (6,18).
One reason for this is that the iREACT in our hospital
performed their functions well; the team shares information
on irAEs not only with physicians in each department,
including the attending physician, but also with other
medical staff members, such as nurses and pharmacists—this
enables early detection, reliable diagnosis, and treatment.
Esophageal cancer cases had a higher incidence of irAEs
(47.5% vs. 34.2%); however, there was no significant
difference between this frequency and that in GC cases.
The impact of second- and third-line treatments in our
study patients was significant. The difference between use in
second-line treatment and use in third-line treatment may
have affected the length of use and the number of doses.
It should be noted that nivolumab is used as a second-line
treatment for esophageal cancer but as a third-line for GC.
The same effect is expected in squamous cell carcinoma and
adenocarcinoma. In addition, the effects of pre-treatment
and administration of post-treatment are also considered
as having a significant impact; future studies and analyses
should take these factors into consideration. Furthermore,
it is necessary to pay attention to the timing of the onset
of irAEs and to clarify the causal relationship between
irAEs and prognosis. It is necessary to examine whether the
prognosis is good because irAEs occurred or whether irAEs
occurred because nivolumab was highly effective and could
be used for a long time.

The mechanism by which irAEs are associated with
treatment response and prognosis remains unclear.

© Journal of Gastrointestinal Oncology. All rights reserved.
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According to previous reports, vitiligo and rash in
melanoma and thyroid dysfunction and multiple organ
involvement in lung cancer have been reported to be
associated with improved prognosis (19-25). The main
mechanism of an irAE is thought to be the destruction of
autologous cells and tissues by autoantibodies and accidental
activation of autoantigen-specific lymphocytes, which are
produced and remain in the body without being removed,
following administration of ICIs. However, it is difficult to
describe irAEs in terms of a simple pathway because of their
variation with cancer types and symptoms (26).

IrAEs were more likely to occur in patients with good
nutritional and general conditions, such as high serum
albumin levels and a good ECOG PS. In the multivariate
analysis, a good ECOG PS was also a prognostic factor.
Therefore, early administration of nivolumab with
appropriate management of irAEs and maintenance of the
systemic status as much as possible is important for achieving
therapeutic efficacy. This also suggests that irAEs may be less
likely to occur in patients with a poor general health status
and that an opportunity exists to administer nivolumab to
elderly patients. Ten patients aged 75 years or older (10.4%;
range 75-89 years) were also included in this study, and there
was no increase in the frequency of irAEs or decrease in
the number of administrations due to older age. Therefore,
nivolumab could be safely administered to elderly patients.

This study had some limitations. First, this was a
retrospective, single-center investigation with a small
number of patients. Second, irAEs that were not explicitly
documented in medical records were not included in the
study. Further studies with larger cohorts are needed to
confirm the association between irAE development and
nivolumab efficacy.

In conclusion, the incidence of irAEs is a prognostic
factor for upper gastrointestinal cancers treated with
nivolumab, nivolumab can be administered to patients aged
75 years and older, and appropriate management of irAEs is
necessary to maximize therapeutic efficacy.
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